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(57) Abstract 

A method of plant transformation whereby a 
regenerated transgenic plant containing desired genes 
introduced thereinto is prepared at a high efficiency 
and which permits the preparation in the subsequent 
generation of a transgenic plant containing the de- 
sired genes but not the drug-resistant genes used as 
the selection marker. Hie method comprises trans- 
forming a plant by means of agrobacteria and is char- 
acterized by coffansforming plant cells with a first T- 
DNA(l) which functions in plants and contains the 
drug-resistant genes and a second T-DNA(2) which 
is contained in the following hybrid vector and con- 
tains, inserted therein, desired DNA fragments to be 
introduced into the plant. The hybrid vector is one 
prepared by the homologous recombination between 
the following acceptor vector and the following inter- 
mediate vector in agrobacteria. The acceptor vector 
contains at least (a) a DNA region having the function 
of plasmid replication which is effective in agrobac- 
teria and colibacilli, (b) a DNA region containing vir 
B and vir G genes of the virulent region of Ti plas- 
mid pTiBo542 of Agrobacterium tumefaciens. and (c) 
a DNA region which is homologous with part of the 
following intermediate vector and is capable of homol- 
ogous recombination via that part in agrobacteria. Hie 
intermediate vector contains at least (i) a DNA region 
having the function of plasmid replication which is ef- 
fective in colibacilli but ineffective in agrobacteria, (ti) 
a DNA region which is homologous with part of the 
above acceptor vector and is capable of homologous 
recombination via that part in agrobacteria, and (iii) a 
DNA region which constitutes at least part of the sec- 
ond T-DNA(2). 
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mmm 
mm. 

a&^ iT^D^^f y-^Aiiffli^tsw^^o flu^c(i. mmm* 

PEG/i ck it^&fcffl i * -5 if ft Z 0 
-So 'ik^alt^ Agrobacterium tumefaciens -"^A. rhizogenes t£if<DT?'v<?-r 

IL StmttZ < froWjftojt* ^fcDNAilffJt£^&<^Mfi$l::$AT 
* N fro, h^77 FM^iW^WMIi L4H^n/:Mt 

tt*fe?*aBfcv-*-£ LTE^5jgf®#*5 0 Ife^-^-iLTffc^ < 

&© d n a «fit <t m^iwttate^^fti* u c ©g^ite^Mi^A-r * a 
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So ^©/ctoir. ^g^a^^^^IKM^WIbliT ^ : 

v - ii - 1 * s i&g*<* s i 1 ^9 M££<?k A£ ti pgjgT * § o 

^j^(co-transformationi^) ififfif&Ztl^ j£ < tlTl^S (Shimamoto £ N 

Nature 338:274-276. 1989) 0 -©^TIjU S&v-* -OlgffilWttatfe?© 

d n a trnm^mx-t £ffit© d n a»?h- £ l nc m^m& tmwm 
mzmx?z>v>~chz> 0 ^lt. ^^©ra^atrr.*^ *©*ki*. m 
^ijitttitfe^© d n a t mm ^ mx-r z ffit© d n a m n t *< <t *> k ^ * n t i > 

A L fcffifc© DNAiltO^tnS W&fm&fa* 1 ^ <S - £ £ £ © T #> 

T^DA^f'J •>AjR*BffilC«toTttttir?l|A*n*DNA»f>i't*ii#T- 
DNA (transfer DNA) £W*U ^tf-^-fc itflfctf-^- £«J (i'tLSStt 

K^J£Wm:#oc: ^-y-E^iJtffitoDNAi 
i:J;otML/:AlW/j:DNA»fH-|)T-DNAt^:i^T§^o I?£© 
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7^DA^f l J^Aliii:(i2iOT-DNAmfc0^<, dCfc-j/j: 

mm {' ct tii^t £ n tzMVdMm k « 2 ft © t - d n a & n x i * s © 

l^i/iot^Sgf (#§j§Bg6 0 - 7 0 0 8 0 ; 2 - 5 8 9 1 7 ; 

Herrera-Estrellat>. The EMBO Journal 6: 987-995. 1983 ; Bevan Nature 
304: 184-187. 1983 ; Fraley t>. Proc. Natl. Acad. Sci. USA 80:4803-4807 . 
1983) . tibUlZ^ &&tsntzm%}m<!)mm&&&ffi (Komari. Plant Cell 
Reports 9:303-306. 1990) Tli. 2l£DT-DNA«i;iAt^Mi:o^ 

2iOT-DNA*^i:t«i:»AtS^t LT. 

1. il©T-DNAi*2©T-DNA*H-©7^a/<^f 'J ^AKIffl®^ 

2. mi ©T-DNAtl20T-DNA*?IJ*C7^n^f >J ^Ult 

tfth iQoZo f LT, <t*5£©»£Tt>. ffiii:iA$tlt2iOT-DNA 
tilkSKaMSU ^-ffirft^fc^T^Stt-SCir^^^n/c (Depicker^. Mol. 
Gen. Genet. 201:477-484. 1985 ; de Framond £. Mol. Gen. Genet. 202:125- 
131. 1986 ; McKnighfi. Plant Molecular Biology 8:439-445 . 1987) 0 
LfrLtzifib* -nbOOTfT'li, 21CT-DN A&£ t>{C^A£ft£ 
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-ftZfrh, *mm. TIBH 1 ©T-DNA(l) <tTf£lfl2©T-DNA(2) 

(1) tttt+Tttte*-^ ±fa^ij»tt^##^-5^iJW^il^^^t^i©T 

-DNAo 

(2) TEM7'J y ¥<9fi-yiz<&*tl, mm^A-t^ffintDDN AffiX 
tffWKflr A £ ft/cil 2 © T - D N A 0 

±IST * -tr ^ ? * - W\ ^f«£ < t 

(a) 7^n/<^fU OAliltfci^ilttW^^^X ; KtESKtil 

(b) Agrobacterium turaefaciens ©Ti7°5X$ KpTiBo542© ;UU > X^S 
«©virB*J J: ^virGit^^-a-tr D N Afi «b „ 

_LIE I t , IHK**-M\ 

(i) »ItTI«lt^^ 7/D/^f'J^iaitf«|U<£t^ 

(ii) _Li£T SBiffll^TfctK :©»^U7^*n 

/ < ? -r u •> a mm * -eta m%m%. © pjt g # d n a t „ 

(iii) ±ieff£2©T-DNA©^*£ < <t *>—U*ffiffc? % D N Aft 
£^-tr&©T££o 
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DNAi, 

(2) Mmw%m&MtiL&m-t 2 © t - d n a t w 7 u y ? * - 

(a) Agii4>fc <t ^nt twi4^7 7 ~ mum 

MftSDNAlii, 

(b) Agrobacterium tumefaciens CDTizf^Xi KpTiBo542© «7> ;U U > 
^©virB <fc O'virGst^^r-i-tr D N Aii <t „ 

■j •>AjR<iBB+TffiiRijtajft^.©'5ri6n£DNA«« 

(i) ±mm^-Vltm^irZi)\ T^pa'^'J ^UltT'ttML^^ 

><?-r 'J ^ AM^M4 I Tl : B|iia^x.©pJfg/ < j:DNA^i:, 
(iii) ±ie^2©T-DNA©^7i < £ fc— S(5^^-T 3 D N A^ 
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0212. pSB2i om^Tr^mxh^o 

0 3(2. PSB22 <Dffif&*7jkirm'?&Z>o 
214 12s PSB24 ©«JS^t0T*5. 
115(2. pNBl©«fiJc*^-rg|-C**o 
0 6(2. pSBl©«J5fc£jjr*-g|T*ao 
117(2. pSB3©«^^-rHT*-5o 
118(2. pSB4©*ffj££^-r0T£>3 o 

119(2. pNBli:pSB24 ©*@l^]ffi&;LiC «k «9PM$ tl3pNB124©lf/&£*-r0T- 
HI 0(2. P SBlipSB24 ©fflTO^jr J: »} Mm* tl*pSB124©*JSJc*^-rS 

0 1 1(2. pSB3ipSB24 ©ffll^a*^.ir J: *)WHII$n*pSB324©*fiJc*^'rBI 

01 2(2. P SB4ipSB24 ©ffl^fiftiJC «fc »)W»$n*pSB424©*JK*^-r0 

01 3(2. pGA482-GUS©«JiJc^^-rBlT*5o 
01 4(2. pTOK253 ®M^tltfei„ 

«: *>% ±ib0^ (riatfe^ nt i * s #M^©s*^j^T(ria-r 0 

AV T^Hr7°^-^<^^- 

IV 4^^^- 

HV 7*D -y K<> 

HR T^-tr^^-^^^-t.s^y.j y K^? ft* WtK-t* 

ORI ColEl ©tg$gig^* 

COS 7 r — v?©COS g&ft 
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KAN jsMM^UbVlZTyu^tT- U ^ Ajg^^T^-T-S^^v-Y -> > 
NPT MMS^T^-f 5 NOS -f a - 9 - L * v ^ ■> >imit 

HPT fitMia^T«g-TS35S /Dt-^-^St/:A^'D7^y>i 
GUS WT-tSfg-r £ 35S ^D^-^-^il/;GUS stfeT- 

i-gus mmmm^TMt-t ^ D ^-^-^^u^, oFn>^ 

T-DNA 7^D/^f 'J * A^iBil^'iffi^{r$5^-r5DN A0ft)f 
BR T-DN A©^^-y-|E^J 
BL T-DNA - ^'-le^ij 

15.2kbKpnI pTiBo5420 /Ub > xM^fi3fc©15. 2 kb Kpnl KfH- 
B pTiBo542©virBil;fc^P 
G pTiBo542©virGififc^P 

U ^tilZj: r>Tftmfc&&tlZ^frteZ>i&%!)-C£>'>T < . Witt, 

fc^TJi^DT^Sc I ^ : i ^'t I 5 7 7' d f 'JO Alii i 

IT, Agrobacterium tumefaciens S^'Agrobacterium rhizogenes^^-^tf <£ C 

(Ti^7X; K) ^tntl^o Ti^vX; KK htl^/iMliM 
fE J jF^^*^^lTC' k '2> T — D NA^Tfeli 0 L T , T - D N AMtefc 
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14. MaWfcitfi^P ©!K»Cjfi5>M©«P^li* ©MSS^tefit" S^S^iJ <t 

*©at&?ii*n^nT-DNA^Kj¥A*n«o 

#fPJ3©#&T'(i, »?7-*-t LTffll^H#JWffi»e^*^^l ©T 
-DNAiv ffi$Hc3*AL«fc-5 £-f 5Br2© D N A»rtf-j&<?l*A3 tlfclfc 2 © T - 
DNAti:J;*)*ft**fRfijftt«o HI ©T-DNA^(r-i"tn^m»'& 

ate^ t Ltii, tii--7-f->y m&mttx a ^ << y n << -> > »ttite^ a<$F 

£ U^CtniKK^SftS *>©TJ4tt(^ 0 £l&tf&2©T-DNA©-9 
/n^7*U y K^**-M\ T^-fe^*-^? ^-i^^^^ ?-t<DT?V'< 

l^7X; KT*oT, y?-tr7?-<? ^ - tfflf^ttD N AWfH'*'^*. -© 
S|5tk£^ L /ctliwiia^x. CJ;ot, t?±7?-<? {r jtaii insets 
# . M£ * ft fc ftS T'T^O'^ f- 'J ^AiUl^tHjttS Z t<D~C£ &~f? 

( a ) 7/a^f^A Klfflffi ^fccfc O'AUffi * tf^l #7*77,1 KtKtSilftlg 
^W-raDNAM^ci:, 

(b) Agrobacteriura turaefaciens ©Ti7°7X$ KpTiBo542© tf-f ;U U > Xfi 
©virBfc <fc tfvirGitfc^ 1 D N A^ t ^ 

(c> ns+ra^^^-©— utmm~ehK), :©s»it7^Dn^'j 
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d T i $ KpTiBo542(i> Agrobacteriumu tumefaciens A281 

(ATCC 37349) fr-^ftST i KT&oT, *•©»? >f )\>\s >*£J*©tg 

**<ffi^CiT*ne»n*t>©T?*S (7 y Bio/Technol. 2:702-709, 1984; 
7>y h'b> J. Bacteriol., 168:1283-1209, 1986; 37iJ^ J. Bacteriol. , 

166:88-94, 1986; -7 J. Bacteriol. 169:4417-4425, 1987; Plant 
Science, 60:223-229, 1989) 0 pTiBo542©-7> >^«J*virBSO c vir€flt'BffT- 
(K d*l£©;£ifefEg$£nT^& 0 pTiBo542©?> 77^1$ 

virB&tfvirGitfc^-ii, pTiBo542^*lJ|5g^KpnI fill L t# t» *l 3 1 5. 

2 k b©DNA®Tjt^{C#ttl-S©T\ *^B^{Cfc^TfcC©iff>t^ffil^^i 

^T'^-So ttfc, JilE (a) (b) RU- Cc) ^-g-^T^-trT'^-^^ 7 - gf£ 

\t^-vh<o, - 2 2 2 5 2 7-^so*ep-a-o 504 869(ciem$n 

(i i)±fST 7-tr7°7-<77- ©— U t ft m V h K) . :o»^LT7/d^' 
^7" >J AMM^TtS|W)Mm^©"5Jfg^DNA|I^i:, 

(iii) ±§a!fl2©T-DNA©^ < ifc-^i^t^DNAl^i^Jn 
T^S 0 ±f£!fl2©T-DNA©-S|Ste±!£y^-tr^-A;? ^- (: ^ nT ^ 

Tk<J:<,^\ t2fflT-DNA0^tF B K^^-i:^tlt^§^ pJtM 

^^FJtM© D N ABrtf tpfflltfi -±©H 2 © T - D N A ft£#J|£i9fc&ig|ft 
Wfifc*f(lffiLT#A*tlTl>Sc:«t*<Jf*L^o tt*>\ JJE(i) s (ii)Stf(iii) 

*^tf+WK**-S#M:&&T*»K fllitf^RPM - 2 2 2 5 2 7-^&<>"EP 
-A-0 504 869{ciE*fe^nT^«5o 

7/n/^f'J ^Aiai^toiETn^^-^^ ?-£±!£*Pb1a^ 
^-i©ffilUia^x.(i^n©^ (M/7-xxf b7b, EMBO J. 2:987-995, 

1983;*-^£>. Science, 223:496-498, 1984) IZ <fc *) ft? z <t#T Z> 0 
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±§Zm l©T-DNAii, ±MM> 2 © T - D N A W 7' U -y K< ? ^ - 

^i'^tnTt^Tfc J:^Ls S'JISOT^d^^x U Aiil^l^itlT (2 
l^tUK h-?tt>, 31RLfc£*J»tMft*IBJStf<. H 2 © T - 
DNA^fe^T^5i$li, HI ©T-DNAS^2©T-DNA^f-© 
'W7*D K<^^-±{r#ft-rs^©^*W^^i«< 44©^ il©T- 

H l©T-DNAii2©T-DNAi^-0^^^-±i:#ftt5 

SinJtET & § o m—(D< 9 9 -±Kft&ir 6 T - D N A Ttt<&£8frM < »Sf 

t©T*5o 

$ 1 ©T-DN A#'W yj y K^? * -±lt?f&irZ>j§ ! &, floT- 
DNAff 2©T-DNAi #&f5l&K&3£toC^C#A£ ft S"5Jt£1££i^a6 
^/cfeir, Hi ©T-DNA<k£2©T-DNA£©E*#**l^£jMgF* L 
d©ifiU©/cfejC Wi 1 (DT -DN Al$T 9 9 —s<9 9 —K&M'i~Z> d 
<t/Wl£ Lt\> Cl©itf}©/c#>C. HI ©T-DNAi, ±IEH 2 © T - 

m^DNAf^i, 

(2) Agrobacterium tumefaciens ©Ti7°^X~ KpTiBo542© *7* -r ;U U > Xil 
©virBfc «t ^virGatft^ *fft?DN ABf^ 

lEM^'J?- K<**-kU 'J ^AJS3ffl®tr&&©:fr£TaiA 

t5:i«^o #J;iif> MS©H^$I^ (-r-f Proc. Natl. Acad, 

sci. USA, 77:7347-7351, 1980) iC«£ affS C £<, 
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Cl©gft©fc&«CJB^£ftT^£ fc©£jB^S d S 0 -ttlt>*>^ T- 

fcT i^7X; KXIiR i^77 - Ki:fi*t5^7X; K£Wt-<£ £>©££?£ 
L<ll^:i^T§^o d©#iJc!:LT. #J;i ifAgrobacterium tumefaciens 
LBA4404 (*x^-v&, nature, 303:179-180, 1983)&9&tfS d 5 

?-Xtem ®T-DNA^t:/7X ~ K (2fM©^) 

^ W y y 7 ^ -XBf 1 © T - D N A ^tt^7 X ; K (21 

©ffi^'g•ti > ?g^±tll4'T^^n(^cj:c^ 0 c (DMRm&m&mt&to'ck o > 

0Jx.fcr#H§¥4 - 2 2 2 5 2 7^O'EP-A-0 504 869tl8Bt&$ ftTt^o 

e^c«fcoTi(i3WWtt*^#*n/iiiejiS[*aj?-r-5o ztizomxufr 

C ©ct -5 K L ft /effort* fi. *^«C 0 ©58^T^ 2©T — DNA-^-fc'a* 

tfo TK^Ii^jT(i> ilOT-DNAtf 2©T-DNAi^-0A^yij 
v K<**-±fc#£-*-**<&Kli N If^ft^tfitH*©? 13^5 0%^± N 2M 
^&©*£"T &f*J 3 5 96 #H 2 © T - D N A £ LT Wc 0 

Ml ©T-DNAi»2©T-DNA*^tr^St«K*«[te©^< ©fc©{CfcO 
T, *1 ©T-DNAiH2©T-DNAi!i?*AZ:{rilfet--5 d t^igSft 
/Co -fttfrfc. TiSHite^J-Cli. IlOT-DNAii20T-DNAt^- 
®^W7"'J >y K^? *-±ir^ELT^£^§£\ tl®T-DNAti20T- 
DNAtmifgiIfe0 7 9%^\ 21^0^7 1 %(Cfct>T. Hi 
OT-DNAi^BOT-DNA'i^JillfiiraetSCt^aigSnfc, 

dft&©5BSMH^&*!ftifrr*lWN Wfti:iJM, H2©T-DNA£ 

Gttwm i © t - d n a t£ t ^mzn z>z.t imn^h z a 
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*%wi*zz>iz, (i) te®*-e&m-tzmm®&j&fc¥&$t;&i<DT- 

DNAts 

(2) 1WR»3RK«fflJffi«-Wt'SSS2©T-DNA(t*^tr^>l'yy ? K<?*- 

(b ) Agrobacterium tumefaciens ©Ti7°-5X; KpTiBo542© tf* )l* U > 
virBfc J; tfvirGitfS^ D N A W$L t . 

'j^Aiiit •vtem%a&x. © btib 4dnai«, 

(i) ^IftTli^tS*^ T^n^'^^U^AHaiM+TttaitBLttl^ 
Kttl!Mm«DNA««t, 

^r'j * A^M4 I -e+g|Wlffl^x.©-5Jtg/j:DNA^i.- 

(iii) ±3SH2©T-DNA©4>tt< tt-^«t^DNA«ttr^ 

±3ELfc3£5&t!8 ©;£&»:: JBl^S'W 7*U >y K^? ^ - t (Sit'lU l; fe©T$> 0 . SI 
2©T — DNA4 3 KjfcfcBrS© D N A Brtf^flrA S tlT l ^ I \£#W<£ 5 0 E>T^ 
©DNA8ffH-^2©T-DNA4 I ©Wl#^g|5fe<£-^JfflLTm2©T-DNA 
icjfA-fftfi\ ±IE£lRltlfcJB^.5 S 0 

gaga 1 5 K©*fH 
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#0>JT©a&fgffc2!gkU »JKjF"f W^*©* „ Sambrookt> s Molecular 
Cloning, A laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, New York . 1989(^K§c©:&i£K <£ <0 ff 

*m^? ^-pSB21 , PSB24 tDll 
pBR322£EcoRI fccfc J>*ClalT^J»r T4 DNA polymerase tfill, Clal D > 
(5'-CATCGATG-3') ^Al«SL/;„ hv>X^V>Tn7 (DeGreve 
Plasmid 6:235-248 s 1981)©*^? *J -> >ftfttilf5^ (SP itfcTO 
t;2. 6 kb Dral-EcoRI ttlrit£_h!E^ x ^ K©EcoRV-EcoRI ©HSi:: ? p - Wb L 
L/Co C©^*- K^EcoRI TT|l|3t&T4 DNA polymerase TM L^itlM:^ 
3 d if^ct <9EcoRI M^-^L/Co :®/7X; K©SPilfe^^'3-t:2.4 kb 
Clal KrH^N T4 DNA^ 'J ^ 7-^S^pUC19 ©SmalSlHiirjf A LpTOK107 £fp 
g£L/Co pGA482 (An. Plant Physiol. 81:86-91 . 1986) ©2.7 kb EcoRI- 
HindlHS/fM-i. EcoRI itfHindlll T^UIfr L/cpTOK107 LpTOK170 £fp 

PTOK170 £BamHI :fcJ;tfBglII TSJBr&mU pYS138<h L/c 0 pYS138£EcoRI 
fc<fc£>*Asp718I T#J®tU T4 DNA polymerase Sail U > # - (5'- 

GGTCGACC-3') £3fA LfflM LpYS151£fPJ& Ltz a P YS151£SalIT« L C ©£0{& 
PGA643 (Ant>. Plant Molecular Biology Manual A3: 1-19, Kluwer 
Academic, Dordrecht. 1988) © T - D N A £#fr4. 7 kb©Sall!ff Jj-£aiA L 
PTOK235 Zft$LLiz 0 

PT0K235 £SacII SBftTrOTU T4 DNA*° U J =y X K) ¥?# ^fL^> 
Bglll (5'-CAGATCTG-3') , ttzl*^ Hindi 1 1 'J>77- (5'-CAAGCTTG- 

3') ^jfALHlU #t>tl/:/7X; K£^-tl^ftpTOK245 ipTOK246 irt%£ 

PTOK246 £HindIII J; tfEcoRI T« U T - D N A ^© A£|S#© D N A £ 
W^Lfz"^ dCiC. pBI221 (Jefferson . Plant Molecular Biology Reporter 
5:387-405. 1987) ©2.9 kb Hindi 1 1-EcoRIttlf jt^» A LpSB21 £fpjj5cL/c c 
pBI221©2. 9 kb HindIII-EcoRI»fK(i N ffiMIS^TfgJI-f 3 a- 
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y—Vlt&fr CGUS) A^Untt^o PSB21 It, ®^»J;^7^n/< 
^f'J^iiitt'iltSX^^yv^ -> >if1£itfc^\ ©pGA482©2. 7 
kb EcoRI-HindlWJtiCfi^-r^ ^J3i®4 3 T(i«'r -5^7 ^n/<^ x 'J ^ A 

^-^^-i©ffi^aM^:t:tot^tflf^ (|T-DNAO£^ 

UltfrHindlll fcJ:a*EcoRI T$J»r L/cpTOK246 i:, I^«(CpIG221 (Ohta£>. 
Plant Cell Physiol. 31:805-813. 1990) ©3.1 kb Hindi I I-EcoRI®rJt£}f A L 
PSB24 ^ML/; 0 ;:©8frJf {;:{;£, >f > h a >@£?ij£}f A L/c G U S itfc^ U 

ffi^T1i^o^<^iaLnj:i^ PSB24 It, G U Sitfc^'T > h o > G U Sitfc 
^MoT^JiWfi. pSB21 ir^li/i+rBl^^^-T^^o 
PSB22 ®tl 

?*nW -> >H'|4jl^ (HPT, Gritz z>. Gene 25:179-188 , 1983) 
i:pDH51 (Pietrazak et al. Nucleic Acids Res 14:5857-5868 . 1986) & <0^ 

f&ztixis*), mwmm^vmmirzupTmi^^tspGu^, saiiT-ML 
T4 dna^ —v^mmikfflm^-z z tiz<k 9 , saim^m^mm lptok234 

tLtz c pTOK234 £KpnlT«^^©Mg£tT-? d t IZ£ <0 2 ^FJf© 

Kpnie^ti^ilJ|^LpT0K244 tbtz 0 

PT0K244 £HindIII T«^EcoRI TvP^£#8?U 1.9 kb ©fulfill LT 
PTOK246 ©Hindlll iEcoRI mmm®mi~mAir Z z t K J: 0 pSB22 £{«L 
/Co PSB22 li. GU SmttftHPT&fcJ-limmznT^ZgMftlt, PSB21 

£ P!l§& ? * - -zh 6 o 

pYS169©^H 

pGA482£HindIII feJ^'EcoRI f::<fc«9#J©fU T4 DNA^ U / 5 ~t?&3&B!ai 
1rZ>Zt\z£K>2.1 kb Hindi II-EcoRl8JrJt£« LpYS169£fP/& L/c c pYS169fr 
li, T - D N A ©££*•- ^-ge^ij £ - till It £ £ ft/cffiMJWTl§t£-r £ # 
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*v-f (NPT) i:iot*jS$ft5T-DNA^nt^ 

pNBl©*fH 

pVCKlOl (Knauf Plasmid 8:45-54 ^ 1982) £EcoRI ICJ^TOU T4 

Bgin rwm&fflm-fzmftzfT^tztcz, Bgin Mr#»T£/c©-c\ z 

©^7X5 K^pVCKlOlQir^ig L/c 0 pVCKlOlQ^Hindl 1 1 tXholT^JBf 
HindIIl-SallT«L/cpUC18 <t*££ LpTOK150 ^fP^cL/c 0 pTOK150 £HindIII 
TWU T4 DNA+t U y ^--tf'M^EcoRI (5'-CCGAATTCGG-3') £jf 

AL^it5Cii:i;?)> Hindi 1 1 g&{i£EcoRI SBfeiC^glU pTOK239 tb 

/Co 

pGA482^HpalT^lllff U XhoIU>*7- (5'-CCTCGAGG-3") £3$ALI!g|LT 
PTOK236 £fFJ&L/c 0 pTOK236 ^Xbalfe J; OTcoRI T#3?U 2.6 kb mtf&m 
MLtZo P TOK239 £EcoRI J: tfXbalT^ U 2.7 kb DtK-£I&*U pTOK236 
©2.7 kb Xbal-EcoRI lfr)t£^A LlflJf LTpNBl^{« L/c c pNBl ii N T^-tr^ 
^-a^^-® 1ST*5^ T-DNA-^^V )l Is > xMi&M<DD N Ate £ 
li-a^Tt^^o 
pNB3jrpNB4©^lg 

pNBl^-XhoIT^if pYS169©NPTitfc^£^trT-DNA£#t;3. 5 kb 
Sail ®r)t£#AL&!^LTpNB3£{«L^o pNB3(iT ^ ±zf 5? 9 —(D Iff 

T&*K NPTit{^£#;t;T-DNA£^-A,T^.5o 

pNBl£XholT« U pSB22 © H P T»fcT-£-g-tr T - D N A Z^tsZ. 0 kb 
Sail ®rJt£ffALS^LTpNB4£ffr£L/c 0 pNB4iiT * -tr -ft 9 -© 1 ft 

pSBK PSB3, pSB4©*f^ 

pNBK pNB3, &<£<^\ pNB4£KpnlT« U pTiBo542 (American Type Culture 
Collection 3:ft #^37349 ) © tf 4 > X^©virBfc J; cA'irGitfciP^ 
ti-15.2 kb KpnIftff>i-^ifALTlrlJlLT3^©^7X $ K£«U €ft-£*u 
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pSBK pSB3. pSB4i: Ltz a 

drffi^frtf £ c iCJ: *k X->*-/<-f-*- U ^-£$tj£-r<2> C £#T£ 

pSBS^ilfev-^-jte-^i: LTNPTitfc^£^-frT-DNA£-^T^.£ 
T^-t^^-<^ :©T-DNA*>^ pTiBo542© ^ U >X^I 

^©virBfcJ:D i virG3t^^'g-trl5.2 kb KpnlSff>t^ <fc o TUT 
^^^-^ffliAt;:i®t#5«Wt^o pSB3(i, m&T\ fcL<(i. 

^MSCiCct^ X-^°-/<^^->J-A:^^-^fi5ct--5Ci^T#i>o T 

ICI*. :®^^7*'J7 K<**-li. liv-^ —jiltfzHPi: ITNP Tjfifs-f-^- 
-g-^^1 OT-DNAt, 15. 2 kb HiPltbn/:, H 2 © T - 

DNA®. 2o©T-DNA^:t«t^S 0 

pSMltmm-?-*-mittt LHPTitfc^£^i;T-DNA£-g-/lTl^y 
^-t?^-^? N :.©T-DNAi)>^ pTiBo542© V Jl U > xfi 

©virBfcJ^'virGitfc^'a-frlS. 2 kb Kpnl^C J: TPST btit^C, * 
rB^^^-^ffiiA^Ci©T#Sf|3fe^Wr^o pSB4!2. teT\ t>L<l:U + 

^•li-^C iJCJ; <0, X-'*-'<-(irV 9-Zm$L-fZ> Z. £^T£3 0 T- 

DNA^-^t;^^^^ ^-©MiACck^Wril -y K<?*-£ffo5fcLfc*&£K 
(2. :Om^7">J -y K.<**-M\ mm^-ii-^k^t LTNPTig£^£^ 
trU 1 OT-DNAtx :ti^^ 15.2 kb J£LtHT ^fL/c, fg 2 © T - D N A 
©. 2o©T-DNA^-g-irC ct##tfcT&£ 0 
PTOK253 ©fPJ% 

PVCK102 (Knauf Plasmid 8:45-54 ^ 1982) £SallT^©rU pSB21 ©T 
-DNA^-g-ti-4. 1 kb Sail ttfrJt^S A LgrW-f -5 d t K <fc 0 pTOK253 
/Co pTOK253 12. *\fr'*--f7 7>l Vtm.£fri£T'<Ji-i)-<? 9-%mj&i- 
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pGA482-CUSg>fll36 

pGA482£HindIII fcitfEcoRI TflJBrU pBI221©2.9 kb Hindi I I-EcoRlSffK* 
*#AUpGA482-GUS*ftJS!cUfco pGA482tes ^^-^7 7; K iifr&fr-frT'* 
^iJ-<n-«tKi^'^/7X- KTT**K ^OT-DNAi: 

t**tt3Wjia^rii5a"r**^v-f s/>»ttatte-?- (npd ^nts. * 

tz s pGA482-GUSIi s W-^7X; Kiffi^fc-tirT'*^ * U * -*1tfiJc 

GUSitfi5^«!:*^v>f (NPT) ##*nT3o 

^JgfjTte. Tyv'<9 7- U ->AjgiBMO^ftliAB^ife (Chilton & N Proc. 
Natl. Acad. Sci. USA 71:3672-3676 \ 1974) £fl§^T\ 28 < CTtfo^o £/c> 
i&^KJ&l^ -r h 51f-r ? y > (10^g/ml) , 7V^v^i/> (100 //g. ral) „ a 
^n7^y> (50 # g/ml) , 7<^fy7^>> (50 g/ml) L /cigife 

pNBK pSBK pSB3. *?J:Cf N pSB4£, Ditta £ (Proc. Nat. Acad. Sci. USA 
77:7347-7351. 1980) ©Mcir J; *9 s Agrobacterium turaefaciens M^LBA4404 
(Hoekema Nature 303:179-180. 1983) i:iAU: 0 LBA4404 (i. T- 
DNA*&5fcLfcdisanned ©TiT'vXS KpAL4404 5 „ pAL4404 

HMte> 0J;Ltf^ LBA4404 (pNBl) I^iC^i:i<Mrt©^ 
7X; K£fc«fcoT£fN- *::<*:<*: ■*-<&<, 

t- V =7^4 9 >J >WttS"C**LBA4404 (pNBl) Ditta bO^CJ; (3 N 
x^^^y •>>Bttiie^^W-r^pSB21 fh7t^^'j>, x 

^^^-f-> >Mis*ijjwWtt©s*«tfe'r5 c: t\z& *k ^ - P sB2i 

^pNBUc^A^ ftfc'W 7' y y K<?*-£^ifLBA4404 *#5Cii<"Cifc, 
CO'W/'J y ^-£pNB121£lfr£ L/c 0 
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pGA482s pTOK253 . fc<fcU^ pGA482-GUS£. Ditta t>©^Tj*(C «fc (UBA4404 K 
iAU LBA4404(pGA482) „ LBA4404(pTOK253) <tLBA4404(pGA482-GUS) £{«L 

*'<=i ( n a D *IBY4)£iS^Tit±3U H£$PfcU x^;ur;i/3-;u*J<l:^ffi 

©HH-£TfE©9 «CDT^u/<^f 'J * AM*ES^Jl0 8 j@©lfflIS££ 

Linsmaier and Skoog ®JlflflMSBI£30g/l ©-> a»J: *) Ji6SjR#J&Jft2 ~3ml 4 1 

■C48W*#^#*tfo/c 0 

LBA4404(pSB324) 

LBA4404(pSB424) 

LBA4404(pSB124) £LBA4404(pGA482) ©^MM^-ffi 
LBA4404(pNB124) £LBA4404(pGA482) O^gM^M 
LBA4404(pTOK253) £LBA4404(pGA482) O^MM&W 
LBA4404(pGA482-GUS) 
LBA4404IpGA482) 

^©^. i)t?-iMt^liI^St^i L/;i, Linsmaier and Skoog 
®&tt&3& •<> K->HI®0.3 ng/U 6-( 7)-^> WJ^Ti/^'J 
>10mg ml > -> >200mg/l . -tr 7 *■ * + -> A250mg/ml*> «t t>'*^0. 9%£ 

^*HbJwit*Lfeo fcrtfU LBA4404(pSB424) ii±^r4*s 
>Kft;iT'W T-f v>50mga*^]!jnL/c^±tfe*ffil^Co *&#l#£l&> IS 
fIL/:*^-7^y> jftf£ H(liA^'D7^>> Wt£©^£iJWt!fe ©»# JC o 
l^T. JgTFO^&KJ: *) GU S©fgll£«L;«, i&^-e&JgLfco 

GUS©^Il(i^ Jefferson £ (Plant Molecular Biology Reporter 5:387- 
405s 1987) O^&Kigl^ /J^jt (2 x2mm £ 10 x 10mmflJg©r H 1©^:§ $ ) * 
fit#J^ £>#J|5& U 5-7'a ; e-4- ^pd-3- -Y > K U u — K(X-Gluc) 

500mg U 50mM U h 'J r> A pH7. 0% 10mM/3 - ^ 7° h x ? 7 - ;K lOmM 

xf- l/>'^7; > 4W?Wt1- h U A N 0. lW>ny>7 9 'J h'J-)A^ 0. 156 
Triton X-100 ®7K*iR t t , ^2 »b-lftIt:ii:j;oti$L/: 0 GUS 
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G U S ^I|IS$l$m(iTIS^ 2 IC^-t £ *> *3 T* -5 0 
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LBA4404(pSB324) 118 61 52 

LBA4404(pSB424) 109 54 50 

LBA4404(pSB124) £LBA4404(pGA482) 100 35 35 

LBA4404(pNB124) £LBA4404(pGA482) 100 22 22 

LBA4404(pTOK253)ctLBA4404(pGA482) (D'M& 110 0 0 

LBA4404(pGA482-GUS) 39 33 85 

LBA4404(pGA482) 25 0 0 
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Mfflm&&&-t ztit, Mik^- 1> -Mittz-stsm 1 © t - d n a fr^mm 

LBA4404(pGA482) (4 G U S ^ t^ffiT h Z> ©T\ ?#£tl^$ij 

mnmmt-r^x g u s ett^ $ «: ^ o 

LBA4404(pGA482-GUS) (4. m^lJlfttitfe^i G U Sitfe^ #g$S<* n/c T - 

14 , G U S itiS^ ^A$nil^fcM T £> £ tz t> iZ tB $ ti ti fro 

LBA4404(pTOK253)£LBA4404(pGA482) Ol^I^ffl^Uftli, «f£#j 
(McKnight^ Plant Molecular Biology 8:439-445 . 1987) tU— (D^&t^ 
-©^*MjT:-|4 n 2«©T-DNA*^A$n/cfif^(4^ 

LBA4404(pNB124) £LBA4404(pGA482) ©2g£«£/B^S2fj£ld\ pNB124£l^ 
/ s ^ f \) y f-Zm^T^ZSMfUt, ±f BMcKnight £ © fi ^ 

Ltz-fimxfrZo McKnighto©^Mr?(4 s ^lJH'tt©titt;©F^195i K02© 
T-DN Afr#£nTWcfr\ LBA4404(pNB124) iLBA4404(pGA482) ©M^T 

LBA4404(pSB124) £LBA4404(pGA482) © M^ffi ^ & #&i4 , LBA4404 
(pSB124) ii\ pSB124i:l>9^W 7'U y V< ? ? — %:i£tsM~C2b 0 , *->*-/<-f 

So ::©^&T(4, »Jlftt©fit#I©9 ^.35% i:!20T-DNA^ttl§: 
tfrmmztl, LBA4404(pNB124) £LBA4404(pGA482) ©M^M©^ J: *) (4 -5 
frK*^K3S&©^Wft 0 - £#*IJHJ3 L/c 0 
ttfc. LBA4404(pSB124) <t LBA4404(pGA482) ©S^B©*^i:. LBA4404 
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(PNB124) <hLBA4404(pGA482) ©jg^»©*&©«*©iktSEJro^Tlis Tf£©«£ 

X 2 =6.5 x6. 5 x (1/28. 5+1/28. 5+1/71. 5+1.71. 5) =4.15 

twYntsti, dftttiftgl £fco c Hiil^l ©<t£X 2 *<4.15«fc0t>^*t^W 

LB4404(pSB324)fc L < (i.LBA4404(pSB424) ^W7" 'J », 

**-pSB324fe L< l*pSB424£^tfM£JB^S:£8re*>*K z-/*-/<-f ± U - 

ft £©#&"?{*. »Jlttt©ffitl©9 t»50~52% i:||2 0T-D NAi^^S 
£ (fctfttBSfU LBA4404(pNB124) £LBA4404(pGA482) ©M^E ©*§^. 
LBA4404(pSB124) £LBA4404(pGA482) ©ig<£«0*£J: 0 t>teSfrK#7T25H£& 

LB4404(pSB324) t> L < (+.LBA4404(pSB424) ^ffil^^i^i, LBA4404 
(PNB124) £LBA4404(pGA482) ©jfi^W^ffll ^^Ofe*©JttS!llo^T«^ T 
IS© =k 9 «f^ift#tff ^:i^THo 

M#&C =fc S #tT*«*ESI©W^*<«P L ^ £ ^ -5 {£g#£!2;£ir 5 t s 
X 2 =19. 9x19. 9 x (1/95. 1+1/41. 9+1/131. 9+1/58. 1) = 23.43 
tsfM-^ti, CftliSfiSl £*>o 0 gfi^l ©££X 2 #23.43 J; *3 
mmtl%ZlT-c*&?>®-z\ ±SE<RtK«lx*Jpt?^ip$ftSo ctoT. if^Cct 
S#^ff^©«ic(ii!«7K^-e^ff-^(rW*^^^*-So 

LB4404(pSB324) & L < (+.LBA4404(pSB424) *mi^Z>J]&t, LBA4404 
(PSB124) £LBA4404(pGA482) ©^®*ffl^S^©^©JtlS!«io^-c{i. T 

ie© «t -5 Kffiw-^raa-flf **t 9:tm«, 

X 2 =10.9x10. 9x (1,104. 1+1 45. 9+1/122. 9+1.-54. 1) =6.89 

£f+#£ft, ;WiiSgl^io 0 SftSl ©££X 2 #6. 89J;0 k^ofil 
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rnmrn a ^^i:#al/:t-dna©hs 

xf ;b7;l/3-;bfej;^liiit h 'J Aflfflf lL/;f , Linsmaier 
and Skoog ©«i£3g<t30g 1 © 3 ^i«^0. >) i&Z>mmzWm Ltz a f§ 

'hltJf (3 x3mm §S) *® Linsmaier and Skoog ©«±g£i. -> 3 

*!30g l , ^>K-;i/ii3mg i . i-y^vy^m^g 1 s *7-f >0. lmg 1 
N is >200mg, 1 , ^0. 9%J: ^^S^iteiigJ^L^o LBA4404 

(PSB424) ^ c koT^Se^^ti/cfitt/©«^S*©miroi^T(i, *7^-v>f-> 

hk- ti c ©^nfe±T * ;u x * j&jjfc u *: mmm%.mm®mK « * ;u * 

LBA4404(pSB324) . LBA4404(pSB424) . *fcM\ LBA4404(pSB124) £LBA4404 
(pGA482) ©fl^M^cfcoT^Kfe^^n, GUSStt^^L/ctg^)©^**© 

tt ti c o ^ t it Tim 3 (c ^-r &m & n ti 0 
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DNA^GUS *^tr T - D N A tf^ifcH^±2*A ^Ti^c^U 

LBA4404(pSB324) i:J:oTlf^$n> GUSgft^LfcIii:o^T 
T-DNA^. ^iM'ltit^^^trT-DNAifSJ^CitfEL^ Mrftirfc 

i ^xmmmnm^^t -r, gus ^timvdz&z zt&z*gtz 0 

LBA4404(pSB424) Kck otlfgi^s G U SM^^ LfcffifeCo^T 
fcU ISSL/cl (Mglfttl (MSftlcoiM:, < £ 1 G U S 

t^T-DNA^ ^OWttiie^^^-trT-DNAiii^AEJril^L^ tfrffrft 

/Co 

LBA4404(pSB124) £LBA4404(pGA482) Ol^lJ;-,Tfg^$tl, GUSg 
1 H^©GUS»fe?*£-ifT-DNA*^ »Jif'ttatfe^ ^^trT - D N A <t 

«C*>\ LBA4404(pGA482-GUS) o TUKfe&S ft. G U S Lfcffiti 

LBA4404(pGA482) ICJ: o T^^$ flfclftOftftti: IS G U S 

S 3 ®^#-5§- 324-28, 424-4. 424-30 ©JBMs&ttafctfK 
•€-©&1&ft©*l#I©2iJ: «9 „ Komarit> CTheor. Appl. Genet. 77; 547-552, 
1989)©#&Kftl>DNA£8iaJU fUK^Hind Sambrook^ 
(Molecular Cloning: A Laboratory Manual, 2nd Edn. Cold Spring Harbor, 

i:ttGUSa&f©*^m$tifco ^iJBttiGUSStt^*(i^$^ 
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fccta't:'^ i >IS (Chu C. C. Proc. Symp. Plant Tissue Culture, Science 
Press Peking, pp. 43-50. 1978) . 1 y^lg/l. 2, 4-D 2mg, 1 . -> 3 $l30g 
1 . y>7^ h2g/l) Cf^L/Co fo3MmmWi£, M£n/cKMS*©#;u 
X£2N6 Ste^tflfCM U 4-7 BML/^;Ux£K##^Xc!: Itl^ 

ABi£±&±T- 3 ~ 1 0 B m 2 8 °CT±g# L /cLBA4404(pSB424) © ^ n - - £ 6£ 
t 0. teAA^ (AA£^«j^3g N AAT = y @£ & J; t: $ >H 
(Toriyama^. Plant Science 41:179-183. 1985) . MSj$M±£!S (Murashige 
Physiol. Plant. 15:473-497. 1962) . ijlf i J MO. 5g. 1. '> 3 «§0. 2M. 7 
;1^-X0.2M. T-tr h •> >J >=r >100 /iM . pH5. 2 ) IzMMb, 1 x 

Ki^^x^i^tM, ±M©e^ir 3 ~ 1 0frmmmLtz o mmmm 

W:, T -tr h -> U > =f' >. n - x i -> 3 mJEMtgm t WM&~Z^t> 2N6 

SI^Jfeil^ffiL. 2 5°C. BgmTT3 Br B 1ig#L^ 0 ^©^. M*7;Ux£-tr 
7 * ^ 4- v A250mg/1 ^^"t;Mffi7}cT^ L fz 0 
#;i/7.£'W ^'o-e-r -> >50mg/l £ !:-t 7 * ^*->A250mg 1 £#&2N6 @j#±£ 

iftt^^X^-. >W ^'nv-r -> >100 mg l£-tr7 * ^ + ->A250mg 1 £ 

^-trN6-7^±& (mmmmm, N6f* ~ *if = yg£2g 1. 2,4-D l mg l. 6BA 

0.5mg/l . VJU\£b-WQg 1 . v 3 M20g 1 . ?JU?-( h2g 1) t2~3If B 1 
i#*L/Co C©^Tlf5itL^^^X^^^ -> >50mg l£-fc7 *^-> 

A250mg 1 £#&M@#lf£ffljg±l!jN6S3 (12 N6a^«i£®. N6^ftigS. N6t" 
^ ~ >3g (Chu 1978) . AAT ^ /@£ (Toriyama t> . 1985) . JM\g U + 

19 V >W?M0. 2mg/l . #-r*^>1.0mg 1 . YJl/?^ h3g 1) iz%? L. ^ 
□ V^y> EfM #1 £ W£ £ & tz o 
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/n-Y /D7^ •> >lf'|4TO{r-DCNT. ±Eof Si: «t 0 G U S JStt*^ Ufc 

Wtt*tt©*5 *>4 2-5 l%^GUSffit^Lt„ 
S4 MffeHi:J;5A^yD7^y> 
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LBA4404(pSB424) Tfl^$n> G U S v >f > >It'|4£^ 

ftJW&itfc^'i-tr T-DNA^GUS ^#tr T - D N A «mHTOl± 

LBA4404(pSB424) \Z X ^Tftmfc&Zti, GUSgftS^W/ov^y >i 
tt^L/cfiltlKo^T!^ H^L/cl 2{i#:4 I 8'fift:{Co^T, < t h 1 
HT"© G U S MittZ^ts T-DNAK m#m®.&fc?*^tS T-DNAtli 

ffm$£mi*©^1ftft»Cfc(t^^A*^©^^SSIS-r>S/cfe. ^6 ©£- 

^M©{H^©?^1t^©ffi^)^#aiia (GUS+^O^^ /D7^ >iH4. 

GUS+^a^ v^- -> >SS'&> G U S -j^O'W T'p v >ih4s 

GUS-^A^'ov^y>lftt) K^tfTI^" >##r£?To^o 

I> M/D7^» fc^S a'GUS ate^ ^SJIS £ — Scf -5 ^ ^ T 
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1. TI£H lOT-DNA(l) i:TIB^2©T-DNA(2) iCcfcoT^MK 

(1) »*Tltlf£-r^ ±E*«Btt*^"r53SI3lRI»ffil^f-*^'«r*l©T 
-DNAo 

*<rtSBJC#A*nfcjj|2©T-DNAo 

So 

(a) 7/oW^f'J-)Ai»fcJ;[;«ItTW^7X; KtKIKtt 

(b) Agrobacterium tumefaciens ©Ti7°5X^ KpTiBo542© # -f ;H/ >Xf 
^©virBfc ct tfvirGitfc^'a tr D NAg« £ N 

(c) Ti^m<? ?-<D—utmm-zfo>), :©s^u7?"n/^f 

U ->AmM4 J Ttg^llamx.©pJfg^DNA^ 

> < 7 f - >J * A JKfflM * "C ffl I^IUfe*. © nit tft D N A M^c t . 

(iii) ±Ei2<DT-DNAO^i < t fc— DNA<g« 

2 . _hiEH 1 © T - D N A ir±ieH 2©T-DNA<t ©±E'W 7* 'J y K 

^^^-ti:t*n^ i istfe©^i* 0 

3. ±Ef 1 ©T-DNAI*. ±ET 7** ft 2 
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4. iiellCT-DNAi, ±ieH2©T-DNA(i, ±K'W-7*»J 7 

(1) 7 / n f 'J ^ A«ii4>fc J; !>^1I+Tf X ; K&K«fct& 

(2) Agrobacterium tumefaciens ©Ti7°7X$ KpTiBo542©'7' -i )V U >Xi^ 
©virBfc J: ^virGit^^^trD N AfrH\ 

5. ±ieilOT-DNAi, _hf£'W7*U-y K< 9 ? - li^te 6 T 7' w< ' ? f 

±mmw*mmnm-?zzt$:!&'&t-fzm#m 1 is«c©^i* 0 

6. ±iepTiBo542©7'^ > Xfl^CvirBfc cfc tfvirGjte^- N Afl^ 
(is pTiBo542©15. 2 kb KpnlK>f Sif^lg 141^15 ©t^tifr 1 IgdfBlfe 
©^i*o 

7. fit#l(i^A-r^#±l£EiTM©DNAttffM-(i. ±12*55^^-*©. ±IBfj 
2 © T - D N A ©5J?tt < <t t-g^«^-r SDN A^fe* K§IJ|SI||itfS!tffcg|3ft£ 

8. Jif^P^^-^ ±f2lM©T-DNA©£J|!c£^t;|f^JSl &^L7 

©t^-m^ 1 JM{ciaa©^ 0 

9. T-DNA^J T-DNA©ta^-s©^^^/d:7V )VV > 7. 
mM^tsT i 7°vX ~ KXIiRi7°7X; KK ft ^-T £ X ^ Kii:fcC± 

s c t^tsn^m. 1 nc^ l 8 oi>ffti> 1 jg(rieiSc©^i* 0 



1 0 . IMMtm ttit^T- (i > # v •> > ift£H£^P * tz It ^ if n v •> > 

wttii&?-T*sat*^ 1 1 8 ©^-rn^ 1 ^irE*fto^j* 0 

1 1. ±iaHl ©T-DNAIiT'^X $ K±C*<9> T-DNA^itil^T 
- D N A ©«fc^©*6£ Ki&^tt -y ^ ;u U > *®#£-£tf c t i f 3 Ti£ 
fcl*Ri7°5X$ Ki:^t5^2©7°7X; Ki £ t> K±IE£ 1 © T - D N A£ 
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1 2 . ±IET ?*?5-K>7 9- (SpSB3^ tz tepSB4T& 6 If ^ l^L40l> 
Tftfr 1 ^Kfeg<©#& 0 

1 3. ±fBT^-{r7 p ^-A:^^_( i pSBl^/ C ( i pT0K162 ?*S«^5Xli I 0 

1 4. ±f£«A;^_( ±> P SB21 , pSB22 , pSB24 , pTOK170 „ pYS15K 
PTOK235 , pTOK245 . pTOK246 XttcnftOWW^ilMEfiltti^l 2© 

1 6. en m®*^&ftTzmmmmtfc¥z$ti&i<DT-DNAt, 

(2) t!lR»*BI»«|Sffi*Wr5»2©T-DNA<>:*-t^N-f ^ >j y 

(b) Agrobacteriuni tumefaciens ©TiT^X- KpTiBo542© V ^ ,i u >xj g 
«©virB* J: CfvirGiie^^^tr D N Af^i, 

(c) TE*H^^^-©-astttH-cft*,, :<0^LT7/u;^f 
'J ^^RUBffi^Tffi^HftlftiOnriEttDNAfi* 

£•#£?&©-?* So 

(i) ^H6»+r«ttl6"r**<^ T^n^-r'J ^ AJS^M^Ttetlfg L^l 
'< * 7- U * AMittBtt + Tffl iRia*^ ©pjf Itt D N A mM t „ 
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(iii) _hiE^2©T-DN A©4>fc < 1 t>— %*ffli§tfrZ> D N Af^ 

1 7. ±l£f|l 0T-DNAIi, ±f£T 7 4?7°* ^ n£ff3<II 
1 5Kife©'W7'U >y K^^^-o 

1 8. ±IBH1 ©T-DNAi, ±|£||2©T-DNA(i. ±1^^7*1) -y 
7 7-±T\ 

(2) Agrobacterium tumefaciens ©Ti7°^7s^ KpTiBo542© «7*>r )^l< > xfl^c 
©virBfc d; ^virGal{^^#ir D N A 8UrK\ 

i:i ^TSt^rPST btiti^ra 1 5X12 1 6!£t£©'W 7' U -y 

1 9. ±|£pTiBo542©^> >xM^©virBfc ct^virGil^^-a-trDN A^l 
tgltCU pTiBo542©15.2 kb Kpnlftlr)tT& £fjf;£II 1 5 1 7©l^n^l^ 
lcSEifc©'W7*U <y K^7^-o 

2 0 . ±fE»Jiirffitfci 1 It , ti±^'{ : sy m&i&itt ^Ji'W/o7>fyy 
Bttitfe^Tfe-SffAjcIS 1 5 ttl^L 1 8 CDlvftlfr 1 I|{Ciat!c©^W 7' 'J -y K< 
77- 0 

2 1. _tt£T ^-trT^-^? ^-(ipSB3^/c(ipSB4-e *Sff>}cJMl 5^1^11 9 

©t^-m^ iiifrfEifc©'W 7' u >y k^^^-o 

2 2. ±SE t t , IB'<* 7 -I*. PSB21 . pSB22 . pSB24 . pTOK170 ^ pYS15K 
PTOK235 . pT0K245 . pT0K246 Xli C tl t> ©»§#{*-?£> SSf^Kg 1 5<£^L2 0 
©t^-ftl^ !Iif2i£©'W7*U <y K^7 7- Q 
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